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We present a study of the main bulk properties (susceptibility, magnetization, resistivity and 
specific heat) of CePtaBi-^^Sia:, an alloying system that crystaUizes in a noncentrosymmetric lattice, 
and derive the magnetic phase diagram. The materials at the end point of the alloying series have 
previously been studied, with CePtaB established as a material with two different magnetic phases 
at low temperatures (antiferromagnetic below Tjv — 7.8 K, weakly ferromagnetic below Tc ~ 5K), 
while CePtaSi is a heavy fermion superconductor (Tc = 0.75 K) coexisting with antiferromagnetism 
[Tn = 2.2 K). From our experiments we conclude that the magnetic phase diagram is divided into 
two regions. In the region of low Si content (up to a; ~ 0.7) the material properties resemble those 
of CePtaB. Upon increasing the Si concentration further the magnetic ground state continuously 
transforms into that of CePtaSi. In essence, we argue that CePtaB can be understood as a low 
pressure variant of CePtaSi. 

PACS numbers: 



I. INTRODUCTION 

The observation of superconductivity in the noncen- 
trosymmetric heavy fermion compound CePtaSi opened 
up a new field of research on superconductors;- which 
nowadays stands in the focus of intense research efforts 
(for a review see Ref.^ and references therein). Most no- 
tably, subsequent to the discovery of superconductivity in 
CePtaSi similar superconducting states were observed in 
closely related Ce intermetallics, viz., CeRhSia, CelrSis, 
CeCoGcs and CelrGca .I^Hs! Similar to other Ce heavy 
fermion superconductors,'^!^^^ for the noncentrosymmet- 
ric systems there is a close relation between (the sup- 
pression of) magnetic order and the appearance of su- 
perconducting states.'^'^ These observations mostly were 
derived from studies of the ground state properties of 
the materials under externally applied pressure. Here, in 
particular, the behavior of CePtsSi has been investigated 
quite extensively under applied pressure .E^HUl 

At ambient pressure, CePtsSi was reported to crys- 
tallize in the tetragonal noncentrosymmetric CePtsB 
structure (space group PAmm),^ with lattice parameters 
a = 4.072 A and c = 5.442 A. Based on various studies 
by means of thermodynamic as well as microscopic tech- 
niques the system was characterized as heavy fermion 
(7 = 0.39 J/mole K^) superconductor bel ow T c = 0.75 K 
(0.45 K in a high quality single crystal) .^^^ Moreover, 
it was established that superconductivity coexists with a 
long-range antiferromagnetically ordered state, with an 
ordering wave vector q = (0,0, 0.5) of strongly reduced 
moments fiord = O.lG/zs/Ce being detected below the 
Neel temperature Tn = 2.2 

The superconducting state in CePtsSi is believed to be 
of an unconventional nature, although as yet a detailed 
description of superconductivity has not been developed. 



Further, the lack of inversion symmetry causes a spin- 
orbit splitting of the Fermi surface, which might gener- 
ate chiral spin states.l^S! As result of the various pressure 
studies, most notably it is found that the antiferromag- 
netic state is already suppressed at a pressure of about 
0.6 GPa, while superconductivity persists up to a pres- 
sure of 1.5 GPa. Thus, for noncentrosymmetric CePtsSi 
the appearance of superconductivity is closely linked to 
the suppression of magnetic order, although here quan- 
tum critical behavior has not been observed in the various 
physical properties. 

The ternary compound CePtsB is isostructural to the 
heavy fermion superconductor CePtsSi, with lattice pa- 
rameters a = 4.003 A and c = 5.075 A.I2^ With these 
- compared to CePtaSi - much smaller lattice parameters 
it might be argued that chemical pressure effects take 
place here, such that in some sense CePtaB would repre- 
sent a high pressure variant of CePtaSi. However, with 
the replacement of Si by B the electron count is lower 
by one electron in CePtsB. Naively, one could argue that 
this should tend to weaken the hybridization strength 
because of a lower electron density corresponding to a 
reduced chemical pressure. 

Effectively, the experimentally observed physical prop- 
erties of CePtsB appear to lead to the conclusion that 
this material is a local moment magnet with much weaker 
electronic correlations than CePtaSi. Based on thermo- 
dynamic and transport experiments it has been estab- 
lished that CePtsB undergoes two magnetic transition at 
low temperatures, the first one into a presumably anti- 
ferromagnetic (AFM) state below Tjv — 7.8 K, the latter 
one into a state with a weakly ferromagnetic (FM) sig- 
nature below Tc ~ 4.5 — 6 K. Here, to account for the 
two magnetic phases in CePtsB one would argue that 
there is a transition of large magnetic moments (order 
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of magnitude ^ hb) into an antiferromagnetic structure 
below T/v , and which transforms into a weakly ferromag- 
netic one below Tc through canting of the magnetic mo- 
ments. Within this line of thought, the canting might 
be a consequence of the lacking inversion symmetry, as 
this would give rise to an additional magnetic exchange 
term, the Dzyahloshinskii-Moriya interactionPSl Here, a 
magnetic exchange term cx 5*1 x S'2 between two spins 5*1 , 
S2 on sites without inversion symmetry, if combined with 
a ferro- or antiferromagnetic coupling, produces complex 
magnetic states such as canted or helical structuresP^lMl 

Surprisingly, in a recent study of the magnetically or- 
dered phases of CePtaB by means of neutron scatter- 
ing and muon^in rotation {^SR) this scenario could 
not be verified. "^"^ On the one hand, in jiSR experiments 
both transitions T/v and Tc have been identified as bulk 
transitions. As well, the muon precession frequency does 
suggest the presence of a fairly large ordered magnetic 
moment in both phases. On the other hand, in neutron 
powder diffraction no additional intensity from scattering 
in the magnetically ordered phase has been observed. As 
yet, this failure to detect magnetic intensity in neutron 
scattering is not understood. 

Given that CePtsSi and CePtaB are isostructural, the 
question arises if there is a relationship between the mag- 
netically ordered phases in both compounds. One pos- 
sible route to study this topic is an alloying experiment 
on the series of materials CePtsBi-ajSia: for < x < 1. 
Here, it can be studied how the antiferromagnetic state 
of CePtaSi evolves out of that of CePtsB, and if the non- 
centrosymmetric crystal structure plays a role in defin- 
ing the magnetic ground state. In the following we will 
present such a study. We will characterize the structural 
and physical ground state properties of the alloying series 
CePt3Bi_2,Sia;, and in particular will discuss our data in 
terms of chemical pressure effects. 



II. SAMPLE PREPARATION AND 
EXPERIMENTAL TECHNIQUES 

Polycrystalline samples of CePt3Bi_j;Sia;, < a; < 1, 
have been prepared by high frequency melting the con- 
stituents in stoichiometric ratio under argon atmosphere 
in a water-cooled copper crucible. Subsequently the sam- 
ples have been annealed at 880° C for 14 days in evacuated 
quartz tubes. 

Metallurgically, the materials have been characterized 
by means of powder x-ray diffraction. All samples crys- 
tallize in the tetragonal lattice with th e space group 
P4min, in agreement with the Refs.l^^^ilSIl, Within exper- 
imental resolution (~ 10 vol.%) no secondary phases have 
been detected in the diffraction spectra. The lattice pa- 
rameters a and c as determined from x-ray diffraction are 
summarized in table |l] Further, Fig. [l] visualizes the sig- 
nificant increase of the lattice parameters upon replacing 
boron by silicon, with a basically linear evolution of the 
lattice parameters in accordance with Vegard's law. In 



the figure and the table the data from the reference d^ l ^^ l 
are included. Overall, replacing boron by silicon leads to 
an increase of the unit cell volume of about 10%. Us- 
ing the bulk modulus of 162 GPa,"^ this increase of the 
unit cell volume would correspond to a negative chemical 
pressure of about 16 GPa. Notably, the change of the c 
axis parameter is much larger (about 7 % from CePtsB 
to CePtaSi) than the a axis parameter (less than 2 %), 
which would indicate some anisotropy of this chemically 
exerted pressure. 



X 


o.cP 


0.2 


0.4 


0.6 


0.8 


l.tP 


a (A) 


4.004 


4.025 


4.043 


4.068 


4.075 


4.072 


c(A) 


5.075 


5.140 


5.207 


5.286 


5.377 


5.442 


V (A^) 


81.36 


83.27 


85.11 


87.48 


89.29 


90.23 



TABLE I: Lattice parameters a, c and unit cell volume V of 
CePtsBi-i^Sia; for < x < 1 (space group P^mm). 




FIG. 1: (Color online) Lattice parameters a and c versus sil- 
icon concentration for CePtsBi-j^Sia;, < a; < 1. 

The physical bulk properties of CePtaBi-ajSia: have 
been examined by means of susceptibility, magnetiza- 
tion, resistivity and specific heat measurements. The 
susceptibility and magnetization were measured employ- 
ing a commercial SQUID magnetometer, at tempera- 
tures ranging from 1.8 to 300 K in fields up to 5 T. 
Resistivity measurements were carried out using a stan- 
dard ac four-point technique at temperatures from 1.8 
to 300 K. Furthermore, specific heat measurements have 
been performed in a commercial calorimeter from 0.3 to 
300 K at Helmholtz Zentrum Berlin (Germany) and at 
Brookhaven National Laboratory (USA). 



III. EXPERIMENTAL RESULTS 

In Fig. [2] the temperature dependence of the magnetic 
susceptibility x(2^) ^nd inverse susceptibility x~^{T) in 
a field i? = 1 T are depicted. At high temperatures a 
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paramagnetic Curie- Weiss behavior is observed. The ef- 
fective Ce moments ^ef / are derived from fits of the data 
between 50 and 300 K using the common expressiorP^I 
X = [C/{T — Qcw)] + Xo, C oc Me//' ^.nd summarized 
in Tab. IHl These data indicate a stable Ce"^"*" state at 
high temperatures for all compositions CePt3Bi_2,Si2;. 
Further, the Curie- Weiss temperatures Qcw indicate 
predominant antiferromagnetic interactions, which in- 
crease with silicon concentration x. Moreover, also the 
Kondo temperature Tr- depends on the magnetic cou- 
pling strength J c>c &cw, which thus increases as well. 




)| r 

50 100 150 200 250 50 100 150 200 250 



T (K) T (K) 

FIG. 2: (Color online) Temperature dependence of (a) the 
susceptibility x(2^) ^-nd (b) inverse susceptibility X~^{T) of 
CePtaBi-ajSij; for < a; < 1 in a magnetic field of -B = 1 T. 
The data for CePtsSi are taken from Ref.l^. 



As demonstrated in Fig. [3j at low temperatures devi- 
ations from Curie- Weiss behavior become apparent, de- 
noting transitions into long-range ordered states. Tran- 
sition temperatures are determined as anomalies in plots 
xT vs. T, with Tc identified as maximum of xT, and 
T/v as inflection point. This way, the transition tem- 
peratures for CePtsB are determined as T/v = 8.1 K and 
Tc = 5.6 K, in good agreement with the Refs.'^^EIl. Next, 
for X up to 0.4 two magnetic phase transitions, an anti- 
ferromagnetic and a ferromagnetic one, are identified. In 
contrast, for a larger silicon amount x the ferromagnetic 
transition seems to have disappeared, while the antiferro- 
magnetic transition persists for all x, with T/v decreasing 
to 2.2 K in CePtaSi. The values T/v and Tc as determined 
from the susceptibility are also summarized in Tab. [IT] 
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TABLE II: Magnetic transition temperatures and characteris- 
tic physical parameters of CePtsBi-aiSii, as determined from 
susceptibility x, resistivity p and specific heat Cp: antifer- 
romagnetic transition temperature Tjv, ferromagnetic tran- 
sition temperature Tc, Curie- Weiss temperature Qcw, effec- 
tive magnetic moment /ie//, characteristic temperature of the 
crystal field splitting Tcef, Kondo temperature Tk, Sommer- 
feld coefficient 7 and magnetic entropy Smag at T = Tjy. Va l- 
ues for CePtaB and CePtaSi are taken from the RelsW^. 



FIG. 3: (Color online) Low temperature regime of the sus- 
ceptibility x{T) of CePtsBi-aiSii:, < a; < 1, in a magnetic 
field of B = 1 T. The data for CePtgSi are taken from Ref.E^l. 

Furthermore, magnetization measurements at low tem- 
peratures have been carried out on CePtsBi-ajSia: for < 
X < 0.8. CePtsB exhibits weak ferromagnetic hysteresis 
below Tc (extrapolated remanent ferromagnetic moment 
for T — > K: O.OO/is/Ce atom), in good agreement with 
j^gfg 124130] ^ggg pjg^ Ha)). Conversely, for the samples 
CePt3Bi_a;Sij;, X ^ 0, no ferromagnetic hysteresis is ob- 
served (cf. Fig. |4][b)). However, the samples x = 0.2 
and 0.4 both display a weakly ferromagnetic shape of the 
magnetization curve at 1.8 K (estimated remanent ferro- 
magnetic moment at 1.8 K: ~ Q.02^b /Ce atom), consis- 
tent with the observation of a second phase transition in 
the X measurements. As an example, the corresponding 
data are shown for CePt3Bo.8Sio.2 in Fig. |4][b). 

In a next step, we have determined the temperature 
dependence of the electrical resistivity of CePt3Bi_j;Sia; 
for 0.2 < X < 0.8. In Fig. [5] the resistivity p(T) and the 
normalized resistivity p/ psQaxiT) are depicted, together 
with the resis tivity data for CePt3B and CePt3Si taken 
from the Reis^^. 

Overall, the absolute values of the resistivities p{T) in- 
crease with silicon amount up to x = 0.6. This behavior 
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FIG. 4: (Color online) Magnetic field dependence of the mag- 
netization of CePtaB (a) and CePt3Bo.8Sio.2 (b)- 

reflects the enhanced level of disorder from chemical al- 
loying. Correspondingly, for larger x the disorder level 
and absolute values p{T) decrease. 

Further, p{T) of the alloying series exhibits a shallow 
resistive minimum for the intermediate silicon composi- 
tions X = 0.4, 0.6 and 0.8 at temperatures of ^ 15 to 20 K. 
Likely, this behavior results from Kondo scattering at low 
temperatures.'^ Fits to the temperature range with the 
resistive upturn using a dependence p~ po cc ln{T) yield 
rough estimates for the Kondo temperatures and are in- 
cluded in Tab. [llj The order of magnitude of the Kondo 
temperatures is in agreement with the values given for 
CePtgB and CePtgSi (see Refs.l^^, although with the 
small temperature and resistive range fitted no firm con- 
clusions about the x dependence of Tk can be drawn. 

At low temperatures, the drops in p{T) denote the 
transitions into antiferromagnetically ordered states. 
From the data the antiferromagnetic transition temper- 
atures Tf4 are determined and included in Tab. |ll] Con- 
sistent with the susceptibility, it is seen that T/v is sup- 
pressed with increasing silicon concentration. While the 
transition of CePtsB occurs as a rather sharp kink, the 
transitions in alloyed CePt3Bi„a;Si2;, x > 0.2, become 
broader due to chemical disorder. The transition into 
the weakly ferromagnetic state at Tc is not observable 
in the resistivity, in agreement with the conclusions from 
the Refs.^'*^^. Such behavior might be accounted for if 
at Tc the transition is from one ordered magnetic state 
into another ordered one, with no change of the size of 
the magnetic unit cell, and correspondingly no signifi- 
cant changes to the band structure or scattering cross 
sections. 

In an intermediate temperature range, in the (normal- 
ized) resistivity a shoulder is observed, denoting scatter- 
ing from crystalline electric field split levels. The position 
of the resistive shoulder can be estimated by determin- 
ing the maximum of the second temperature derivative 
(P p/dT^ , TcEF, and which is a measure for the splitting 
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T(K) 

FIG. 5: (Color online) Temperature dependence of (a) the 
resistivity p{T) and (b) the normalized resistivity p/ P3ook{T) 
of CePtsBi^Sia; for < a; < 1; data for a; = and 1 taken 
from Refs.™ 



of the low lying crystal field levels. The compositional 
dependence of this characteristic temperature Tcef is 
summarized in Tab. |lTj which decreases with increasing 
silicon composition. Previously, such crystal field effects 
have been attributed to a doublet-doublet splitting of the 
Ce^+ ground state (see Refs.^^^^), with a level splitting 
of the order of magnitude of about 100 K for the different 
samples. The decrease of the splitting in CePtsBi-jjSia; 
by about 20% with increasing x is consistent with the 
increase of the lattice parameter, weakening the electric 
field strength on the rare earth site. 

Finally, in Fig. [6] we present the specific heat Cp/T 
versus T at low temperatures. Again, for CePtsB two 
magnetic phase transitions can be observed as a peak 
in Cp/T for the antiferromagnetic transition at T^, and 
as a shoulder for the weakly ferromagnetic transition at 
Tc- On a qualitative level, it is apparent that the main 
peak is moving to lower temperatures with increasing Si 
composition. To quantify matters and to determine the 
transition temperatures Tjv an entropy balance model is 
used. For this, in a plot of the magnetic specific heat 
divided by T (Cmag/T) versus temperature T the tran- 
sition temperatures are determined by a linear line con- 
struction with equal areas, as it is indicated in Fig. [7]^a) 
for the data of the sample x = 0.2. The transition tem- 
peratures T/v as determined with this approach are sum- 
marized in Tab. |ITj Similarly, the position of the specific 
heat shoulder at Tc is determined, and which shifts to 
lower temperatures with increasing silicon amounP^. Ul- 
timately, the weakly ferromagnetic phase is not perceiv- 
able anymore for x > 0.6. Correspondingly, for CePtsSi 



5 



only the antiferromagnetic peak is identified, implying 
that ferromagnetism has disappeared for large values of 

X. 
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FIG. 6: (Color online) Temperature dependence of the specific 
heat Cp/T versus T of CePtaBi-ajSi^cfor < a; < 1; data for 
a; = and 1 are taken from the RefsP^'^. 

In a next step, from the experimental specific heat 
data the magnetic contribution is derived by subtract- 
ing the lattice contribution of isostructural, non-magnetic 
LaPt3Bi_a;Si2:. For this, we use the experimentall y de- 
termined specific of LaPtsB and LaPtaSi (see RefspJ^Sl) 
and calculate the corresponding lattice contributions for 
alloyed LaPtsBi-j^Sia, from an interpolation of the spe- 
cific heat of the two end points. This way, we obtain 
the magnetic specific heat contribution Cmag plotted in 
Fig. l7|[a) as Cmag/T vs. temperature T. From this plot, 
clearly the change of the shape of the specific heat curve 
is seen from a double-peak like structure for x < 0.6 to a 
single antiferromagnetic peak for x > 0.8. 

Previously, for CePtaB the magnetic specific heat con- 
tribution at low temperatures (in the antiferromagnetic 
state) was described in terms of spin wave excitations 
following the model of Continentino et al. 
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with 5 oc Here, D is the spin wave velocity, while 

A represents the value of the antiferromagnetic spin wave 
dispersion gap. Moreover, the electronic contribution to 
the specific heat cx 7T is also taken into account, with 
the Sommerfeld coefficient 7. Fits of Cmag/T deliver a x 
depend ence o f the Sommerfeld coefficient 7 summarized 
in Tab. |llp^ Evidently, with increasing x the Sommer- 
feld coefficient and the effective electron mass m* in- 
crease as well, thus refiecting a transition from a local 
moment antiferromagnet (CePtsB) to a heavy fermion 
system (CePtsSi) upon alloying. 

With the magnetic specific heat extrapolated this way 
to T = K we can calculate the magnetic entropy Smag 



(Fig. [rj^b)). Consistent with the enhancement of the 
Sommerfeld coefficient with x, we find a suppression of 
the entropy recovered at Tjy, with Smag at T = T/v, 
measured in units i? • In 2, summarized in Tab. [TTj Com- 
monly, the magnetic entropy Smag is considered to scale 
with the size of the ordered magnetic moment. Given 
that in CePtsSi there is an ordered magnetic moment of 
fJ-ord = 0.16/iB, and taking into account a reduction of the 
magnetic entropy Smag{T = T/v) by a factor of four from 
CePt3Bi_a;Sia:, x = 1 to x = 0, it would suggest that for 
CePtaB the ordered moment should be of the order of 
0.6 /is. This finding is consistent with our observations 
on the bulk properties of CePt3Bi_a;Si2: as well as the 
results of muon spin rotation experiments from Ref.l^. 




FIG. 7; (Color online) (a) Temperature dependent magnetic 
contribution to the specific heat, Cmag, plotted as Cmag/T 
versus T and (b) temperature dependence of the magnetic 
entropy Smag of CePtsBi-jjSij; for < a; < 1. T he data 
for X = 0.0 and 1.0 are taken from the Refs.'^^'^, the line 
construction illustrates the entropy balance procedure to de- 
termine the transition temperature. 



IV. DISCUSSION AND CONCLUSION 

With the values of the antiferromagnetic and ferro- 
magnetic transition obtained from various experimental 
techniques and summarized in Tab. [IT] we construct the 
magnetic phase diagram depicted in Fig. |8] While there 
is some variation of the absolute values of T^ and Tc 
derived from different techniques, overall we find a con- 
tinuous transformation of the antiferromagnetic phase in 
CePtaB into that of CePtsSi, with a smooth suppres- 
sion of ordering temperatures. In contrast, the weakly 
ferromagnetic phase in CePtaB is completely suppressed 
at a critical value of a; ~ 0.7. Eventually, superconduc- 
tivity appears close to stoichiometric CePtaSi, although 
from our data we cannot accurately determine the critical 
concentration Xc of the appearance of superconductivity. 

The magnetic phase diagram has to be discussed in 
context with the evolution of the other physical param- 
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FIG. 8: (Color online) Magnetic phase diagram of the anti- 
ferromagnetic Tjv, ferromagnetic Tc and superconducting Tc 
transition temperatures in dependency of the concentration 
of silicon, x, for CePt aBi ^ Sij,, < a; < 1; data for a; = 
and 1 taken from Reis^^. 



eters of the alloying series CePt3Bi_2;Si2;. The sup- 
pression of magnetic order is accompanied by a sig- 
nificant enhancement of electronic correlations, as evi- 
denced by the increasing electronic specific heat coeffi- 
cient 7. Qualitatively, this behavior can be discussed 
within the concept of the Doniach phase diagram, which 
considers the competition of long range magnetic order 
from an RKKY-like exchange and the Kondo effect!^ 
Here, the basic idea is that there is a difference in 
the dependence on the magnetic coupling strength J of 
the characteristic energy scales of the RKKY-exchange, 
ksTRKKY oc J'^N{Ep) (N(Ep) = density of states at 
the Fermi energy), and the Kondo energy, kBTKondo oc 
{l/N{EF))eyi]i[-ll{JN{EF)]- For comparatively small 
J values the RKKY-exchange dominates, causing mag- 
netically ordered local moment states to occur. In con- 
trast, for large J values the Kondo screening will prevail, 
and long-range order will be suppressed. 

The resistivity and the x dependence of the Curie- 
Weiss temperature indicate that for both CePtsB and 
CePtaSi the Kondo energy scale is of the order 10 K, and 
increases with x by about a factor of two. Further, the 
Curie- Weiss temperature Qcw indicates that the basic 
magnetic energy scale Tj^kky is slightly larger than Tk 
(25 to 45 K) and which increases with x, too. In result, 
with replacing B by Si in CePt3Bi_2;Sia; a Doniach-like 
phase diagram is traversed, starting with the local mo- 
ment magnet CePtsB. For increasing Si content x the 
Kondo effect is enhanced and tends to win over magnetic 
order, with the end point of the heavy fermion antiferro- 
magnetic superconductor CePtaSi. 

Commonly, such Doniach-like phase diagrams are ob- 
served in pressure experiments or in isoelectronic chem- 
ical pressure studies. In our case, the situation is some- 



what more complicated. Chemically a negative pressure 
is exerted in the alloying series CePtaBi-ajSi^^ with a 
large increase of the lattice parameters with x. The neg- 
ative pressure effect is also corroborated by the observa- 
tion of a decreasing crystal field splitting with x. This 
negative pressure, however, appears to be counteracted 
by the increasing electron count while replacing B by Si. 
Adding one conduction electron might lead to a small 
shift of the Fermi energy, thus affect the density of states 
at the Fermi level, N{Ef). However, as first approxi- 
mation the replacement of B by Si is often considered to 
not significantly change band structure properties.l^SHlIl 
These elements only produce flat and broad bands at the 
Fermi level, and which should not be of great relevance to 
the magnetic properties of the materials. In consequence, 
as result of our experimental study, CePtaB appears to 
represent a low pressure variant of CePtaSi. 

In fact, pressure experiments carried out so far on 
CePtaB are broadly consistent with this statement .f^Sl 
Here, for pressure up to 1.85 GPa only a slight increase 
of Tjv by about 10% is observed, without qualitative 
changes to the character of the magnetic ground state. 
Within the concept of the Doniach model, this observa- 
tion would reflect that CePtaB is still deep in the local 
moment region of the Doniach phase diagram, and that a 
much larger pressure would be required to drive the sys- 
tem into the range of strong electronic correlations and 
close to a magnetic instability. Consequently, it would 
be very interesting to see if the properties of CePtaB un- 
der very high pressure resemble those of CePtaSi, and in 
particular if the system becomes superconducting. 

There are a couple of further points to be consid- 
ered in context with the phase diagram of CePtaBi_a;Sia:. 
First, there is the non-observation of superconductivity 
for CePtaBi-jjSia;, x = 0.8, down to 0.3 K. Strictly speak- 
ing, to ultimately settle this experimental case, it would 
be necessary to carry out experiments to lower temper- 
atures ('^He/'*He) as well as for samples CePtaBi-a^Si^; 
with values x closer to 1. Conceptually, however, the 
rapid suppression of superconductivity by doping with 
non-magnetic elements is in line with the ideas and obser- 
vations about unconventional superconductivit y in gen- 
eral (see Refs.l^SMU) ^nd in CePtaSi specifically.™^ 

Secondly, there is the issue about the relationship 
between the antiferromagnetic states in CePtaB and 
CePtaSi. Based on our observations, we conclude that 
the simple antiferromagnetic structure of CePtaSi, with 
q = (0, 0, 0.5), evolves out of the antiferromagnetic phase 
of CePtaB. For the latter compound, however, it has been 
demonstrated that the AFM structure does not consist 
of a q = (0, 0, 0.5) ordering ,1221 but instead possesses a dif- 
ferent (possibly rather complex) magnetic structure. The 
question arises, if there is a continuous transformation of 
the magnetic structure in CePtaB into that of CePtaSi, 
or if it is instantaneous, and how this does affect the 
magnetic fluctuation spectrum. This, in turn, might be 
of relevance to the issue of the coupling mechanism of 
unconventional superconductivity in CePtaSi. Similarly, 
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the suppression of weak ferromagnetism with x might be 
associated to modifications of the magnetic fluctuation 
spectrum relevant to superconductivity. 
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